METHOD FOR SETTING COLOR CORRECTION FUNCTION 

ABSTRACT 



PROBLEM TO BE SOLVED: To obtain an opti™ color -^tat^^ 

the chromaticity of a color chart. ? 
TUITION- A color image input-output system consists of adi 9^ ^Slor 
S a° L co S" Processor 4 which ^P^^SptliedSro. the camera 2 
Correction to input signals R, G and B wn cn aie image ^ased on 

C a 0 no re an 10 mage output device wMch outputs^^esi^ process^ ng The 

SrST bSSrM ittM 55 coincides with the chromat^ty of 



acquired -_- 
the color chart. 
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=) U 0 5> a >B8»&lft^^ & ^> t . 

^ U -V - h * tttEEfcAASSSf;: <fc 9 §S<*lft£ d h 

T?»6;h,aAafi#*1IMEL. liirEil«ffl*»WC«fc0 

KJED©fe*^6feS*^-^^- h*lKlI51i«A*»ai 
lc £ 9 K*1R* 3 fc 7?» 6 ft £> Afcfi^l::** LTffiriB^ 

[00 0 1 ] 

#t^^^^A^<H-^cDfetg^t>Iijftai^^f'^ Dfefe 
[0 0 0 2] 

[8t*Cft«].DT P^EPM - MiE«©»»lca3^Tx 

:7'J >*^C R T«(DBi«a;&8gBi;:«fc Z>i3^-W&& 
&t) ~t £ <k ^ (C L fe * ^ - Htt A £b* > * ^ A A</£Elc 
fflt* £ftTi\£ 0 
[0 0 0 3] CCDii^. a^-HfcAUiav^AT 

Ti# £ ftfc A^ft^CDfetg^ * 7-^L,^V3 >0SS[C 
fc^T^JS'JU fetB@III&^£ftfc^--=i i/^>3> 

r*fctf>i3iix !&fi&**tiD<*-t±fti£«fc < x *fc. feo> 

;S (9 fettle*. 5p5fe*l»*-r<xlS«fct^o 
[0 0 0 4] bu1B*^-=i >BB» 

#y*J£v t-" v ^ ^ ^^co^^^^ticoPitA 
A8fi^6»6ftfcAa«^lCttLTIi, 3E»*:«J»t? 



[0 0 0 5] 

^A^**)H-rSfc«>tfe*4xfet<7)7?feoTx A*fi 
^lCI©Dfe«a&*^-3 >3 >M«4W2)^i:(7> 

[0 0 0 6] 

>B8»»S^aT-li, E«A*3£«fr6«IS<*ft 
K*ffl!51i«A*3S{ll--k9BE*-Wf9x ^OA^if-^f- 

[00 0 7] 3©J;^llLTMS£ftfca^-3 U^v 
[0 0 0 8] 

^fA^^to CC0±i^-LUftAm^v^^A!i. Hi^ 
A^^lTfe^fv^J^^7 2 <h. huIBt-'v^^^^ 

&*t?6to3i*j&*&te3iss»4fc. feffisajs^ftfe 

[0 0 0 9] E2lix H4I36*aS8a4lCfcl^^li«ffi 

r^^^7 2^bM^^R^ G. BCDA7Dfl^ 
RGB^b, ffl«aj*SR»6l;:i3l*£C. Mx Y. K<D 

[0 0 10] iftifiilft^ilE&li. A*ifRGBOA 
-f ^ KHL) fccfctfv* K— (S H) CDjlJgfi^Ji 
SffllZlSDTWSU C. M. YGD3fe{f^CMY 1 £ 
±J#lT£;J|jgi£^[H]]&1 0^tn o tfriB3fe«*CM 
Y 1 It. va >Eltt1 2, PBH^OEgl 

4, UCR (Under Color Removal ) 038 1 6. 
»/J^ffl*£BlHl88 1 8fC^/?«iS^^n^o 

[ooii]^^-=iu-^i>3 >Eiasi 2i±. ftia-r* 

cfc^WlJSS^slxTfcO (El 3) , f/TSi04iIEfiiT'^^D 
>«»l3Be^T3 6«*CMY 1 i 
hiCctO. C. M N Y, KCD4feiliIEft-^ACMY K 3 
ft±J5Jcr*o »WSE«Ih1K1 4(ix 3fefi^CMY14 

6«7CMY2*4fln o UCR0K1 6I±, ^J^ 
IS. 3fefi-^-CMY 1 hfftiB3feft-s§-CMY 1 (Dm^B 
Qmaxs S/J\<lQmi nh^b. <fl*-f&&\Z$i'tZ> 
3feft^CMY 1 CD3fe^jE{l-^ACMY 2i±f&T 



(3) 



»BB¥ 11-69186 



1 Coe^fiQma x&<J;t/^'.h<IGm i n£;£#>£o 

20,I(K) JSftE*±j£[a)EI 2 2 % 
£S2 4£ffif*3 0 

[001 3] 3tmm^±a®&2 oii, nes^ftom 

ax6±l/l*iQni i nfC^^TM (K) Jififi^-K 3 
<0U><;U&HSr*S¥{8^s k^±^-r^o A (K) 

totts^ixfeaEijiT 1 - yjwzm^m (k) jeii^k 3£ 

±JS-r^o m%tk7£®&2 41*. 46fi*CMYK4fr 
A>f7n (HL) fcctl/v-^ K— (S H) <om% 

[0 0 1 4] ftfc. KHSlftlslftl 4fc*B%ttSEia2 

4 h(Z)BBI^I±x 3feft-^CM Y 2K3fe*IE«-s§-ACM 
Y 2*3bQ»LT3feff-^CMY 34±^-r^*Q^[s]SS2 
6 36ffCMY 3&&Xfm. (K) JKfi-* K 3IZ4 
fe^IEfi^-ACM Y K 3**D»LT4fefi§CMY K4 
4±ric-rsiDWslB2 8h#lBtt<**i£o 
[0 0 1 5] — * N ^7-^b^ya«1 2 14, El 
3IC^f ^aiC. 3fefl-^CMY 1 ^rfetefB-^H. BJJJK 

£>.R.Y.G.C.B. MCD^^gCD#tefe^fH-^ 
**4«>**ffife»iE«-9»aiiai»3 2 R. 3 2Y. 3 2 
G, -3 2Mh. ll!rl5##fii6»iE(S-g-»ffilH]SS3 2 
R, 3 2Y, 3 2 G. -3 2Ml^j3L^T*a**xfc*ffi: 
&BJEm^£1)mLT, C. M. Y. K©«-JK©4 6* 
lEfl-^ACMY K 3 CD 1 o4±/a-f £*n*I]K 3 4h£ 
ffifx^o ftfc^ «9E#*fflfe«iE«Waiilg8 3 2 R, 
3 2Y, 3 2 G. -3 2 M <fc bMBAdWIIB 3 414. 
C. M. Y. KO)*JKSlC*r^ti(7)4:r*o 
[0 0 1 6] l»E*tt6«iEffl^JWJiatt3 2 RI4. R 

£S36h. RflOftlCWlSLTtft^LfcRfl* - SK**fRl3£ 
fitBMSfcSe ^ tbJ3*«-9 L & Jt s * & • 

3 >ffiR6jKff-r^fliff[siS4 2 t^6«j«*tuSo ft 

fex ffeflD#ffife<»iE«*»aj[gtt3 2 Y, 3 2G. -3 
2MI4, Y. G. »-M(D**fl[>6lCttlSLfcfeffi*fc8 

CDffea>«ar±ll9E#ffife«jE«Wa4iatt3 2 Rh^ti 

[0017] *mmmm<DJi^-^is5 vb >i»ai&ffi 



[001 8] $ti\ eh ic^Tcfc^ic. Bflje*<iaPBW^ 

ttS*tLfe»»©ytv^A^ftS^U-fe(D^U-^ + 

[0 0 19] *LT\ JRfaH«(DB!*BlOft*l^jlo 
Ts 6tifi#H^6«3E»*fi-9fcLTa)fe«*rfiiiaK 

ffl*fRjai*Ba«F R (H)x F Y (H) N FG (H) x 

f m (h) m&iE^ l v&jgm^ s ^ £<i§ie 

(L, S), GY (L, S), GG (L, S), -GM 
(L, S) ttWUS LTfc<o ft^x *H»0)»* 

r. y. g v -MiiiftjEWftfc-r^fefta-rfecDii-r 

[0 0 2 0] -Tftfc-fe. #J*I4\ t-KCMY 
7 r v^>'U±i^^2fCci:'9Sul57b 
^-^-f- h CM Y£I^IXoT7D^-=i U<7i>3 >J5J 
j%1 2fc«fc-56*iE4fi : t)ft^«^*±rtU. *©*H% 

tht^R, Yx G . -M©SfefflSII*i6. 

*feffli-teit-5PfljKfccttfsgj»oD*jEah-rso 

lKriBS»ffl^t)*/hS*aE4:fflL^T3;*fiffi*:3Rtf)s 3 
CD 3 ;^fflMlC^f L TS^filC J; 0 JEtflibTZ h fc ti 
^/J^fil^ 0 fC^fJPR U 3 4x^0^ * 5Ka*l"iaiftM»G 
R(L, S)sGY(L, S),GG(L, S), -G 
M (L, S) \Zt£7£fZ 0 

[0 0 2 1 ] *fc % ftffl*[R)S&JKKIttF R (H) % FY 
(H) x FG (H) . - FM (H) 14, ffjifi, El 6 iz 

[0 0 2 2] ^CT:, t51B^^ h^^ - K Tl^felt^^ 
U-T^i'- hGrey ft^v^^^y v 2 l:«fc!9R*a 
t?o « r l/-ft-hGreyO/\>f7>f h (H L) 
t/>tK- (SH) (DM°>y^£I^^T^b;h,£A7t> 
«*R G Bfe^^? R Hx GH X BH, fecktfRS, G 
S \ BShtl)h, :ti6©WR H = G H = B hU 
RS=GS = BSfcft4«k3lC. alKtftfilslK 1 0*m 

mrz (H4#gs) o 

[0 0 2 3] atN-c, ^'b-f^-hGre yCD^mm 
(MD) a)/Yv^4a*ii^■e^#6*^feA*(S^RGB 
4 RM S G M N BMhUs ClCDfi^-^ R M = G M = B M 

hft^cfc-^ic, ^mm&isi&'i Akvmr* (H5# 

BB) o 

[00 2 4] W±©J:-5liLxyu-yt^>^A<BBS# 




*xfcfe«! ! aSS*4lc»UT. y-ft-Krey^f 

n^ttS^fi^ CMYK ft Ii«ai*3$B 6 \zm£ L fc« 
£r. «ri/-ft- KG r e y ftttWfltKWaW - * £ 

[0 0 2 5] ftlz. tuie^^ h^-fr- h TfCfclt^TD^ 

Mfl!5£E]B&1 01:1^9. 'W^-f hfccfctfv* K-©« 
«ttA<Br3£»K fc 3 J: a KB» £ tifc 3 fefE* CMY 
1 K:Se«<**t£o #1^. ^03fefH^CMY 1 I*. * 
7-3^va >[USS1 2. ««g£ft[°)S&1 4. UCR 
6. ft*/«/Jiffl»aiHlB& 1 8l;:*/?«*S£;h, 

[00 2 6] 7b^-=]U^v3 >E]ft1 2t?l±. tulS 3 
feKCMY 1 ^-bi^TI3^rJ:3I^LT. C. M. 
Y. KflD*/7<D6lCW-r^4fe1IKE{i-g-A CM Y K 3 

[00 2 7] 9t?\ HfllB3feiH-^-CM Y 11*. H L 

3 0 IC «fc (9 feffifl-^ H . BJJjKfi-q- L *fc tfigJSfl 
^Sl3SE**4x^o ftfex fifflfi-^HIi. 0. 0 <H< 

6.o, m&m^ Lit, o . o ^ l ^ 1 . o . &mm^ 
si*, o. o ^ s ^ 1 . ocD&gamizm-feztxz&cDt. 

it H = OliRs H=1I*Y. H = 2f*G. H 
= 3I£C. H = 4I*B. H = 5l£M(D^fet§ftitL. L 
= OI±BSL^fe. L= 1 l«81>l*feft»L. S = 0{*;§^ 
fefex S= 1 li»^&feft«-rfc(7)fc-r*o 
[0 0 2 8] SMBH L Sft»E8&3 OTIi. 3fe{f-^C 
M Y 1 (DH^MfiQ m a x . ^F^fSQ mid. H'Jvfg Q m 
i n£;£#>£o 3(Z)i^^, S*ffiQ m a x ft^* £>feft 
Pmax. 4»P B , MtQmi d^^i^fe^Pmi d, H'h 
tQmi n^^64Pmi ntTZti, 
V = (Qmi d-Qmi n) / (Qmax-Qmi n) 
hLT. Pmax = Y.mo. P m i n = C <Z>£: £ . 
H = 1 . 0- V 

Pmax=Y. Jl"^. Pmi n=M£>h£. 
H= 1 . 0+ V 

P m a x = C N fio, Pmi n = M CO h £v 
H = 3. 0 - V 

P m a x = C N lo, Pmi n = Y(Z)h#s 
H = 3 . 0 + V 

P m a x = M N io s Pmi n = YC0<h 
H = 5 . 0 - V 

Pmax=M. fi^v Pmi n = CCDh#. 
H = 5 . 0 + V 

[0 0 2 9] B^gfl^LI*. 
L = 1 . 0-Qmax 

<h LT3£66£o ^Jgfl-^SIi. Qmax^- 
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0. Oftfcli, 
S = 0. 0 

S = 1 . 0 - (Qmi n + 0. 1 ) / (Qmax + 0. 
1 ) 

[0 0 3 0] m!S(7)J:ai^LT*to6,^fc6ffl(i 

H&0SS3 2 R. 3 2Y. 3 2 G . •» 3 2 MK*/?fl»a 
£*U 6«*fl5i*H»F R (H) . F Y (H) . FG 
(H) x -FM (H) fc«fcrfflaK • &jS£ffl%AKIIkG 
R (L, S) . GY (L, S) . GG (L, S) . -G 
M (L, S) fefflUT R^IEf!^ v r . Y^iEfE^-v 
y. Gf^IEfM-^v g, -M^IEif ^ v m**^ ±J***i- 

[0 0 3 1 ] -rfcfo-fc. JJM£61*:E«^WaJE]»3 2 R 
<Z)fiffl*l«iaiJ*»aJIl]l»3 6lCfcUT, fe*l«-*H^e> 

v h = F R (H) 

[0 0 3 2] * fc. B£jg • 3BS*rS)3aiJ9*fcBlH|j2S 3 8 I' 

fafe&m^v aft. 
v a = G R (L, S) 

[0 0 3 3] tolBCDcfc ^ fC LT^^fcfell^fl ^ 
v h^ctr/B^jg • Sgff*ffi]SlJK(i-q-v a«:mffl°]8S4 0 

R^IEfH^v r ft. 
v r = v h • v a 

[0 0 3 4] J^±(7>«k-5[3LT*4!)6nfeR1*jE 
ft-^v rl*. 4fe1lgiEfH-^ACMY K 3 CD*. 

YaMl£IE<l-s§-A Y**to*«^Tfe*vtf. m#l£]SS4 2 
i:fel^T^ fulBRflilEfl-^v r 13 Y £ R ^fe 
CD ^ K> v3 >«»RCO R Y^r^^-^^hlCcfct?. 

ur=vr • RCORY 

[0 0 3 5] PtKcLT, *JMttfe«iE«^»aiIStt3 
2Y. 3 2G, -3 2Ml:fcUTx Y (D&lZjct't Z> Y . 
G. -M(Z)feCD=] V3 >ffittft**lHl»4 2 7?t» 
t-^Ctl'^t?. Y<Z)6^«i)#ffife1liiEfi-9u y , u 
g, - um**tf)fea. 3bD^[°lSI3 4T'^nt ) CT)#<5fe 
il^IEff-^-u r v uy. ug. -u m^iDlUx 
AY = ur + uy + ug +**•+ u m 
£ LTY(7)fe^IEfi-%A Yfe**6^ 0 ftfc> C. M. K 

^^ot^T^f5]til^, va (feffiRic 

c»t^T[i^tL•? ! t^3^^f>^ >«RCORC N RCO 
RMx RCORKhn o ) 4fflUTfe«iE(i^AC. 
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[0 0 3 6] -15, PBSI&ftlslK 1 4Tldu 3fefI^C 
MY 1 4$fe«l^lftffiLfcK->*-> r «:ffltxTllBSSE 
Jft^CfclZcfcO 3fefi^CMY 2ft£ricU 3<Z)3fe 
fl^-CMY 2ft*Qli:[E]S§2 6l~#t*&T£o 

[0 0 3 7] S*/*/J*«*ffiEI»1 8TI±x £51B3fe 

ft-^cMY 1 o)*>}\mm*tm*2>z£\z£r), m±m 

Qmaxteitft'MIQmi n UCR0SS1 6 

[0 0 3 8] U C R 1 6 Trli. «*/*'J^fiiff aiU 
SS 1 8^bft$g^ti^l^fflQma x asitrA'httQm 
i nh. BfSKDUC R?*fiK^ttfcl3*c5§. tuIS3fe 
fE^CMY 1 <DU C R[C<fc£<irEffift##K 3 fe«jE(I 
^ACMY2h LTiD^lHJSS 2 6 o 

[0 0 3 9] iftlBiQ^tsjSS 2 6 l£, PBHSHAIDft 1 4 ^ 
6«»&^tLS 3fefH-^CMY 2l'WLT3fe^iE{i-^A 
CMY 2ft*DWr5 3hlC«fcO. U C R <D&1z\f»1E L 
fc 3 fell^CM Y3^4tf LTj!}Q3$:[e]&§ 2 8 fctfttef 

[0 0 4 0] *fex «*/«'J^tt*aJia8S 1 8^t>fcfciA 

*£j*Ie1»2 OlZttlSSfu A (K) )KfH^K 3ft£iS 

[0041] zzx^ miiss^fi-^s ki±. mxa. 

lis i^IQmax, «'JMSQmi ru &£Zf, ^U- 
©«43>ho-^-r*HfS:cD*iJ»ffi»G i d x ( 0 g 

sk = t- Qmin-4- (1-t) • Q m a x 
h LT^feibtv^o fefcx A°^y-*tl*. 
t=1 (QmaxS (Gi'dx + 1) - Qmini fell 
Qm i n = 0CDh# ) 
t = 0 (Qmax = Qmi nCDhl) 
t = (Qmax-Qmin)/(Gidx-Qmin) 
(Qmin<Qmax<(Gidx + 1) • Q m i n CD 

[0 0 42] ^OOii^s t = 1 ©SfcWi. m±mO m a 
xhi^IQmi nh©i^^<> 3fefH-^CMY1 

0(7>ftW±x **lQmaxtt'MIQmi nh/)^L 
< . t9ie3fe{l-^CM Y 1 <7)feA<yu-Tfel>Clhft^ 
"To ^ei'. 0<t< 1 ©Sfettli. i^lQmaxhi 
/MQmi nhA%<, WE 3 fefi* C M Y 1 ©fe*< 

it, 3fe(i-^CMY 1 ©fe^Kf^^ftftrofSJaicfcS* 
^fcli. t=1hLTl'MQmi ni:§U< N 3 fed 
§CM Y 1 <D&W<fis-<Di&<£\Zlt. t = 0hLT3fe 
I^CMY 1 ^CDt£>h&9 ( Q m a x = Q m i n) . 
3fefH-^CMY 1 <DfeA«;Bfe(D?S«^&5a'&l^l±x ft 
TvfIG m a x te cfct/H'hfitQ m i n T5*S SffilC&So 
[0 0 4 3] flfiEtD «fc -3 13 LT&isb &J|xfcS¥«-? s k 



l±. A (K) Jfcfl^K 3 0Lx-<;U^|/l]^t-^/c^CZ)m-^ 
h LTI (K) JKfi-%±J5Wali» 2 2 \zm&£fi%o A 
(K) )£{i-s§±J3[°]SS2 2TI±v ffilE*¥fB^s kfrfe 
WfiflDSEft^-^UcCC^A (K) KSft^K 3 
tiSo dco^v 3M^CMY 1 (Dfe^iSfeOfiaiC 
S^ktx KIBA (K) JKfl^K 3«*iOma xfc 
«fcl/»'J*fiIQ m i n \zVt^»^(Dm&\Z «k 0 it«*i*^ 
^fc*«T#* 0 fefc. ;fife(Dl5ffll±x SOMttSG i d x 

[0 0 4 4] JW:. U C R©#£l;HfciE£;Kfc3fefi^ 
CMY 3 feiZ/WEA (K) JKft-^K 3lix *0WIs]S& 2 
8C:fc^T\ ±i-5-=) >IUfiS 1 2T:£j#£*l£: 

feif lEft^A C s AM. AY. A K 4 6«JE« 

^ACMYK3 A<S6I3» LT*D»**V^ 3 K<fc 9 . 
fe*IEd*ifc4fefs^CMY K43b<±fiE*ttSo 
fefl^CMY K4l±s »H%lft^lllBS2 4f~fc^T\ A*f 
7>f h (H L) fcjctfv* K— (S H) G>m%Mtftht) 

nmzjt^xwm^Ht^m%m^t Lxcoaj^ft-^cM 

YKlCgE***t«o *UT. ll9Eta*«*CMYKICCe 

[0 0 4 5] :;-C, SulBtibS^ifH^CMY Kli. SJfea 
L* x a* . b* b<Ht%}T'£>2>t>"p-T J p- h CM Y*n 

6>±ric**ifcticoTfe^o ee-s-Cx B?iiet±i^ifH-^cMY 

KI^Wi"«>«fe«L* . a* , b* ft#tf>. £0>3Wfeffi 
L* . a* N b* hCMY©>JH6« 
L* . a* x b* \z-&-t2>J:o\Z^ 6ffl£fp]3£tfH» 
FR (HK FY (H) x FG ( H ) . - F M ( H ) ft 
«3ErSo &fe\ 6ffl^l5iai*BB«F R (H) . FY 

(H) N FG (H) . — FM (H) *&&2>frisb\Zl£, 
UCRESS1 6l:J:§UCRftIs A (K) H5ff« 
SSS2 2fCct^A (K) KSfH-^CD^^Ji. ^^-DU 
<7va>lHlBS1 2l'fclt^>KCD^IEm-^AKC0±^$a^ 
tfffef, *7-f + -hCMY©*44jiil!Ls ^C0>l"J 
fefitL* . a*, b* ^7-ft-hCMY©'JI6I 
L* , a* N b* i:-at*J;7i:UTtct^o 

[0 0 4 6] B7li, J^±©«fc5l3LTl»iE**tfc6*l 
^loiauSCHHSFR (H) x FY (H) v FG (H) > *•* 
FM (H) ftffj5?Ufeti<DTfeSo Z(D£o\ZLTik7£ 
**xfefe«*|fi)ai*M»FR (H) . FY (H) s FG 

(H) , -FM (H) ftffllxS^fclCckO. xv* JU* 
^7 23^ bft<&* hfe RGB 4 1: 

j3txTSE»UTff 64x*a*«-?-CMY KlZfi^Sx H 
fta^KfieTEfraeDfe^&ftS^^-Hflfcft**)!*^ 
HJl-r^ch^-r^^o fcfc. feffl*Inl?aftM»F R 

(H) , FY (H) . FG (H) (H)l±, f 

v*;U*>^ 2 4*Cfe'&»0Sji«A*SaiC«L|5l« 
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